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Efficacy of the Dual Therapy with Glucagon-like Peptide-1 Receptor Agonist and Basal Insulin
for Insulin-treated Japanese Patients with Type 2 Diabetes
Tomoko NAKAGAMI, Arata ITO, Junko OYA, Chisato ISAGO,
Yukiko HASEGAWA, Yuki TANAKA, Moritoshi KURITA, Naoki HIROTA,
Reika TSUZURA and Yasuko UCHIGATA
Diabetes Center, Tokyo Women’s Medical University School of Medicine
Aims: The aim of the study was to assess the efficacy of a 9-month dual therapy glucagon-like peptide-1 re-
ceptor agonist (GLP-1 RA), which comprises lixisenatide (Lix) and basal insulin glargine (IGla), and related factors
in insulin-treated Japanese patients with type 2 diabetes (T2DM).
Methods: We retrospectively collected data from T2DM patients with HbA1c 7.0 ％ under insulin treat-
ment at Diabetes Center, Tokyo Woman’s Medical University Hospital from Feb. 2014 to April 2015. We selected
40 patients who had been switched from conventional insulin treatment to IGla＋Lix, and body mass index (BMI),
HbA1c, and total insulin doses matched 20 patients who continued the same treatment (C group).
Results: Of 40 patients with IGla＋Lix treatment, 20 continued (M group) and 9 quitted IGla＋Lix due to in-
sufficient glycemic control (Q group) for 9-months. The 9-month change in BMI, and total insulin dose decreased
and basal insulin dose increased significantly in M group compared to C group. Compared to Q group, M group
had a significantly lower baseline 2-hour postprandial glucose but higher C-peptide reactivity and C-peptide in-
dex.
Conclusion: The 9-month observation study revealed the potential of IGla＋Lix dual therapy as a new treat-
ment option for insulin-treated patients with T2DM, especially those with sufficient endogenous insulin secretion.
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Fig.　1　Flow diagram of study subjects
IGla, insulin glargin; Lix, lixisenatide.



























Japan Diabetes Database Management研究ではわ
が国の 2型糖尿病患者の HbA1cは経年的に低下し











































Table　1　Clinical characteristics of the control and IGla＋Lix groups
Control Group IGla＋Lix Group p-values
Number (% men) 20 (45.0) 40 (45.0) 1.000
Age (years) 68 (59, 74) 56 (46, 69) 0.014
Duration of diabetes (years) 19 (14, 26) 17 (11, 26) 0.424
Body weight (kg) 69.3 (62.3, 77.4) 72.2 (58.9, 85.8) 0.490
BMI (kg/m2) 26.1 (23.7, 28.9) 26.9 (24.4, 34.0) 0.124
HbA1c (%) 8.4 (7.6, 8.9) 8.4 (7.7, 9.1) 0.588
Blood glucose (mg/dL) 148.0 (89.8, 180) 160.0 (116.3, 230.3) 0.156
Dose of total insulin (U/day) 31.0 (20.1, 51.0) 27.0 (18.3, 41.5) 0.308
Dose of basal insulin (U/day) 16.0 (8.7, 30.0) 15.0 (9.9, 23.3) 0.712
Dose of bolus insulin (U/day) 16.5 (8.7, 30.0) 12.0 (6.3, 24.0) 0.350
Cr 0.74 (0.57, 0.98) 0.76 (0.65, 0.96) 0.581
e-GFR 68.3 (57.1, 80.4) 77.3 (56.3, 88.0) 0.761
Insulin treatment, number (%)
Multiple Daily Injection 15 (75.0) 22 (55.0) 0.161
Basal Plus 0 (0.0) 8 (20.0) 0.043
Mixed Combination Therapy 3 (15.0) 5 (12.5) 1.000
Basal Supported Oral Therapy 2 (5.0) 5 (12.5) 1.000
Oral glucose lowering drug, number (%)
Sulfonylureas 7 (35.0) 12 (30.0) 0.772
Metformin 15 (75.0) 26 (65.0) 0.560
Thiazolidinedione 2 (10.0) 7 (17.5) 0.704
Dipeptidyl peptidase 4 inhibitor 6 (30.0) 3 (7.5) 0.049
α-glucosidase inhibitor 5 (25.0) 8 (20.0) 0.744
Data are presented as median (interquartile range) or numbers (proportions).
BMI, body mass index; HbA1c, glycated hemoglobin A1c.
Multiple Daily Injection: thrice-daily insulin injections.
Basal Plus: basal insulin＋one additional insulin injection.
Mix Combination Therapy: mixed insulin injection once or twice daily.























統計学的解析は Statistical Package for Social Sci-
















ではメトホルミン 500 mg 1例のみであった．
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Table　2　Comparisons of mean change of variables between the conventional insulin treatment and maintain groups
Control Group (n＝20) Maintain Group (n＝20)
＊Comparison between 2 
Groups, p-values












































































































Data are presented as median (interquartile range).
HbA1c, glycated hemoglobin A1c; IQR, interquartile range.
＊: Wilcoxon signed-rank test.
＊＊: Comparison was made between change in control group and change in maintain group.
































ため 6名は 3か月目に，1名は 6か月目に中止され
ており，2名においては観察開始時よりも血糖自己



















Table　3　Comparison of baseline characteristics between the maintain and quit groups
Maintain Group Quit Group p-values
Number (% men) 20 (40.0)  9 (33.3) 1.000
Age (years) 56 (47, 68) 69 (56, 73) 0.105
Duration of diabetes (years) 17.8 (13.7, 25.0) 26.5 (10.1, 34.4) 0.417
Men, number (%)  8 (40.0)  3 (33.3) 1.000
Body weight (kg) 71.8 (57.1, 77.9) 61.5 (59.0, 79.8) 0.729
BMI (kg/m2) 26.8 (23.7, 32.5) 26.8 (24.5, 36.9) 0.835
HbA1c (%) 8.0 (7.6, 8.8) 8.4 (8.2, 9.5) 0.216
2-hour postprandial glucose (mg/dL) 144 (109, 191) 197 (166, 269) 0.049
ACR (mg/gCr) 40.3 (9.4, 245.9) 43.4 (8.3, 100.4) 0.724
Cr 0.76 (0.68, 0.97) 0.74 (0.57, 0.96) 0.660
e-GFR 74.9 (47.6, 90.8) 73.7 (51.4, 83.7) 0.871
CPR (ng/ml) 1.80 (0.99, 3.29) 0.78 (0.51, 1.48) 0.017
CPI 1.01 (0.76, 3.18) 0.46 (0.38, 0.82) 0.007
Fasting plasma glucose at measurement of CPR (mg/dL) 140 (109, 183) 160 (118, 206) 0.367
Insulin treatment, number (%)
Multiple Daily Injection  8 (40.0)  7 (77.8) 0.209
Basal Plus  4 (20.0)  2 (22.2) 1.000
Mixed Combination Therapy  4 (20.0) 0 (0.0) 0.280
Basal Supported Oral Therapy  4 (20.0) 0 (0.0) 0.280
Dose of total insulin (U/day) 24.5 (15.5, 43.8) 34.0 (18.5, 55.0) 0.365
Dose of basal insulin (U/day) 15.0 (8.5, 20.8) 12.0 (9.5, 25.0) 0.835
Dose of bolus insulin (U/day) 12.0 (4.7, 30.0) 16.0 (9.0, 34.0) 0.253
Data are presented as median (interquartile range) or numbers (proportions).
BMI, body mass index; HbA1c, glycated hemoglobin A1c; ACR, albumin creatinine ratio; CPR, C-peptide reac-
tivity; CPI, C-peptide index.
Multiple Daily Injection: thrice-daily insulin injections.
Basal Plus: basal insulin＋one additional insulin injection.
Mixed Combination Therapy: mixed insulin injection once or twice daily.
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